Acidity of exogenous metal ion in the activation of calcineurin.
The pH dependent activation of calcineurin by exogenous metal ion was studied over the pH range from 6.5 to 9.0 in increments of 0.5 pH units. Calcineurin activated by Co2+, Ni2+, or Mg2+ was characterized and compared to the pH dependency of the Mn(2+)-activated enzyme (Martin, B.L., and Graves, D.J. (1986) J. Biol. Chem. 261, 14545-14550). The pH dependency of the kinetic parameters varied with metal ion and subsequent analysis yielded estimates for the pKa values for the enzyme-metal ion and the enzyme-metal ion-substrate complexes with each of the exogenous metal ions characterized. The evaluated pK(a)s for enzyme-metal ion (EM) complexes showed an inverse relationship with the pK(a)s of the M(2+)-H2O complex. In contrast, variation of the pK(a)s for the enzyme-metal ion-substrate (EMS) complexes showed no trend. These data support the hypothesis that exogenous metal ion functions to facilitate a proton transfer before the turnover of substrate with the acidity of the exogenous metal ion as a primary determinant of its participation.